This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
A61M 29/00 



Al 



(11) International Publication Number: WO 00/56391 

(43) International Publication Date: 28 September 2000 (28.09.00) 



(21) International Application Number: PCT/US00/07785 

(22) International Filing Date: 23 March 2000 (23.03.00) 



(30) Priority Data: 
60/126,208 
60/126,556 
Not furnished 



25 March 1999 (25.03.99) US 

26 March 1999 (26.03.99) US 
22 March 2000 (22.03.00) US 



(71) Applicant: ARTERIA MEDICAL SCIENCE, INC. [US/US]; 

Suite 128, 401 Terry Francois Boulevard, San Francisco, 
CA 94107 (US). 

(72) Inventor: PARODI, Juan Carlos; Blanco Encolada 1543, 

Capital Federal, Buenos Aires 1428 (AR). 

(74) Agents: PISANO, Nicola, A. et al.; Fish & Neave, 1251 
Avenue of the Americas, New York, NY 10020 (US). 



(81) Designated States: AU, CA, JP, European patent (AT, BE, 
CH, CY, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE). 



Published 

With international search report. 



(54) Title: DEVICE AND METHOD OF GUIDE WIRE BALLOON INFLATION AND DEFLATION TO PREVENT CEREBRAL 
EMBOLIZATION DURING CAROTID STENTING 




(57) Abstract 

The device comprises a guide wire (14) having a lumen (34) inside the guide wire (14). The guide wire (14) has one end occluded 
(24), the other end open (36), and has a balloon (20) at the occluded end (24). A core segment (30) is inserted into the open end (36) of 
the guide wire (14), and may be removed from the guide wire (14) when the open end (36) of the guide wire (14) is inside a basin full of 
normal saline mixed with non-ionic contrast media. When the core segment (30) is removed, it creates a vacuum inside the lumen (34) of 
the guide wire (14) which is filled immediately with the solution. Then, the core segment is gently advanced until the guide wire balloon 
(20) is fully distended. Through a locking mechanism the core segment is kept in position. Coaxial systems, such as balloon catheter, and 
stent delivery systems, can be applied over the guide wire (14) without deflating the guide wire balloon (20). 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/56391 



PCT/US00/07785 



Title: Device and Method of Guide Wire Balloon Inflation and Deflation to 

Prevent Cerebral Embolization During Carotid Stenting 

Specification 

Technical Field 

This invention relates to a device and method for inflating and deflating a 
balloon used to protect the cerebrum against emboli during carotid stenting, where 
the balloon is carried on a guide wire and where the inflation can be accomplished 
without the need of a port on the guide wire. Coaxial systems may be applied over 
the guide wire, because the outside of the guide wire is of a smooth surface with 
no ports. The device comprises a guide wire, having a lumen inside the guide wire. 
The guide wire has one end occluded and the other end open, and has a balloon at 
the occluded end. The guide wire has two or three orifices, each extending from 
the exterior of the guide wire to reach the lumen of the guide wire. Thus, the lumen 
of the guide wire is connected to the inside of the balloon through these orifices. 
The area of the guide wire with the orifices is covered by a silicon or polyurethane 
balloon. A core segment is inserted into the open end of the guide wire to the 
closed end of the guide wire before the orifices on the guide wire are covered by a 
balloon. The core segment may be removed from the guide wire when the open end 
of the guide wire is inside a basin full of normal saline mixed with non-ionic 
contrast media solution. When the core segment is removed, it creates a vacuum 
inside the lumen of the guide wire which is filled immediately with the solution. 
Then, the core segment is gently advanced until the balloon is fully distended. 
Through a locking mechanism, the core segment is kept in position during the time 
needed for the procedure. Coxaxial systems, such as balloon catheter and stent 
delivery systems, may be applied over the guide wire. After the procedure which 
may generate emboli is completed, the core segment is unlocked and retrieved and 

1 



WO 00/56391 

the balloon is thereby deflated. 
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Background of the Invention 

Although traditionally conventional open surgery has been used in 
treatments of vascular diseases, such as stenosis of the carotid artery, nowadays 
endovascular treatments are gaining acceptance. Endovascular treatments are 
carried out in the lumen of the vascular duct and have the advantage of being less 
aggressive than the conventional open surgery posing less risk to the patient 
because it can be performed under limited local anesthesia and without surgery. 

Where there is stenosis of an artery, such as the common carotid artery, the 
internal carotid artery or the external carotid artery, the vascular wall of the artery 
is affected by a pathologic narrowing that prevents the blood stream from flowing 
normally. A common treatment consists of endovascular angioplasty, where an 
angioplasty balloon is inserted into the lumen of the blood vessel and the 
angioplasty balloon is expanded in order to expand the area having the stenosis. 
If necessary, a stent is placed to cover the afflicted area. 

Balloon angioplasty and stenting are a rapidly growing field in vascular 
intervention. The main and dreadful complication of carotid balloon angioplasty and 
stenting is cerebral embolization. Several studies have shown that the incidence of 
embolization is high during these procedures. 

The problem in this treatment is that emboli can be formed during the 
course of the procedure which can rapidly reach the brain and cause injury and 
death. Emboli are especially prone to be formed when the angioplasty balloon is 
expanded or while the stent is placed and expanded. 
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Investigators, such as Jack Theron, used a balloon to prevent particles 
generated in the affected area from reaching the brain. United States Patent, 
5,833,650 of inventor Imran, entitled Catheter Apparatus and Method for Treating 
Occluding Vessels issued November 10, 1998. The Imran patent described a 
system to achieve cerebral protection using a guide wire and inflated balloons, 
which allowed the advancement over the guide wire of a coaxial system of balloon 
angioplasty catheters and stent delivery systems. The use of occlusion balloons to 
protect the brain during carotid balloon angioplasty and stenting (CBAS) was 
presented publicly by Theron in Milwaukee in 1994. 

Difficulty exists in keeping the occlusion balloon inflated and undisturbed 
when changing the coaxial systems. The ports with valves on a guide wire prevent 
advancement of coaxial systems, that very often need to be changed. For 
instance, different balloon diameters may be needed in the procedure. Sometimes, 
one balloon may need to be replaced with a balloon of a different diameter. 
Systems to deploy a stent and systems to expand a stent with a balloon also may 
require coaxial-systems. The presence of a port on the guide wire would obligate 
the operator to deflate and remove the guide wire every time he needed to 
exchange the coaxial system, such as, for example, either to use a different 
balloon diameter catheter or to advance a delivery system for stent deployment. 

Therefore, there is needed in the art a device and method that allows for the 
inflation and deflation, without the need of a port on the guide wire, of a balloon 
carried on a guide wire. There is needed a device and method which allow for the 
use of coaxial systems to be placed over the guide wire to allow for the use and 
placement of instrumentation needed during the medical procedure without the 
necessity of deflating the balloon and removing the guide wire. 
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The present invention recognizes that a balloon situated on a hollow guide 
wire, where the hollow guide wire permits insertion of a core segment into the 
lumen of the guide wire, will allow for easy and convenient inflation and deflation 
of the balloon while permitting coaxial systems to be introduced over the guide 
wire. Thus, the present invention allows for the rapid exchange of coaxial systems 
without the need to disconnect or connect ports which in prior art have been 
attached to the guide wire. 



Summary of the Invention 

The invention comprises a hollow guide wire with a plurality of orifices 
extending from the exterior of the guide wire to its lumen, an attached balloon 
which covers the orifices and a core segment. The core segment may be inserted 
into the lumen of the guide wire and then removed from the lumen of the guide 
wire when the open end of the guide wire is inserted in a solution. The core 
segment is sized to fit snugly within the lumen of the guide wire and serves as a 
piston to inflate the guide wire balloon. 

The guide wire is provided with a closed end and an open end which form a 
tubular body, having an internal lumen. Near the closed end of the guide wire 
there is a guide wire balloon, which may be expandable against the vascular duct 
to occlude the blood flow. 

The guide wire with attached guide wire balloon have a low profile allowing 
the insertion and advancement of coaxial balloon catheters and stent delivery 
systems over the guide wire without disturbing the inflated guide wire balloon. 
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In use, the operator takes the guide wire with the core segment positionea 
inside the lumen of the guide wire and with the guide wire balloon in its uninflated 
position on the guide wire, and inserts the closed end of the guide wire with the 
attached guide wire balloon into the patient through methods known in the art, 
such as percutaneously into the femoral artery. Then, the guide wire balloon is 
advanced through the vessel and positioned at the appropriate location in the 
patient. The open end of the guide wire is inserted inside a solution. A solution of 
normal saline mixed with non-ionic contrast media may be used. In particular, a 
solution consisting of 50% normal saline and 50% non-ionic contrast media may 
be used. The core segment is removed from the lumen of the guide wire with the 
open end of the guide wire inserted within the solution. The solution fills the lumen 
of the guide wire. Then, the core segment is gently advanced toward the guide 
wire balloon until the guide wire balloon is fully dilated. The guide wire balloon is 
thus expanded against the vascular walls. Once the guide wire balloon is inflated, 
the core segment is fixed in position within the guide wire by a locking mechanism 
which does not increase the profile of the guide wire. Therefore, the advancement 
of coaxial systems over the guide wire is allowed. Coaxial systems may be 
exchanged without the need to deflate the guide wire balloon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a longitudinal cross section of the guide wire with the guide wire 
balloon in its deflated position. 

Figure 2 is a longitudinal cross section of the core segment which has not 
been inserted into the lumen of the guide wire. 



Figure 3 is a longitudinal cross section of the hollow guide wire showing 
the orifices of the guide wire. 
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Figure 4 is a longitudinal cross-section of the guide wire showing an inflated 
guide wire balloon attached thereto. 



Figure 5 is longitudinal cross-section of the open end of the guide wire 
showing an embodiment of the guide wire with a groove and two spaces, which 
are part of a locking mechanism. 



Figure 6 is a longitudinal cross-section of a portion of one embodiment of 
the invention, showing the open end of the guide wire with the core segment 
inserted into the lumen of the guide wire, with the knob of the core segment 
engaging one of the housing spaces of the guide wire to immobilize the core 
segment in its locked position. 

Figure 7 is longitudinal cross-section of the distal end of one embodiment of 
the core segment, showing three rings, which are a sealing mechanism. 

Figure 8 is a longitudinal cross-section of the operator end of one 
embodiment of the core segment, showing the knob, which is a part of the locking 
mechanism. 



Description of the Preferred Embodiments 

The device of balloon inflation (10) in carotid angioplasty illustrated in FIG. 
1 and Fig. 2 comprises a guide wire (14) having a guide wire balloon (20) near the 
closed end (24) of the guide wire and a core segment (30) which may be inserted 
into the lumen (34) of the guide wire. The guide wire balloon (20) may be integral 
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with the guide wire (14) and may be formed on the guide wire by means known in 
the art. The core segment (30) may be moved in an axial direction in the lumen of 
the guide wire. 

In a preferred embodiment for use with carotid stenting, the length of the guide 
wire is 2.3 meters and the length of the core is 2.4 meters. However, other 
lengths of the guide wire and core may be used. 



The guide wire (14) comprises a cylinder body (16) having a closed end 
(24), an open end (36). The cylinder body (16) of the guide wire (14) forms by its 
inner wall (15) in its interior a lumen (34) of the guide wire. Preferably, the guide 
wire is made of metal. As shown in Fig. 3, the guide wire (14) has a plurality of 
orifices (18) near its closed end. In a preferred embodiment the guide wire (14) 
has two or three such orifices (18). The orifices (1 8) are openings which extend 
from the outside of the guide wire (14) into the lumen (34) of the guide wire. 
Preferably, these orifices (18) are made in different segments of different 
circumferences of the guide wire. Preferably, these orifices are 1 or 2 mm apart, 
one from each other. The area of the guide wire with the orifices (18) is covered 
by the guide wire balloon (20), preferably made of silicon or polyurethane. 

Preferably, the core segment (30) is inserted into the guide wire (14) before 
the guide wire balloon (20) is placed to cover the orifices (18) of the guide wire 
(14). As shown in Fig. 2, a core segment (30) comprises a solid body (31) and has 
an operator end (52) and a distal end (50). The core segment (30) corresponds to 
the lumen of the guide wire. The core segment (30) is inserted into the lumen 
(34) of the guide wire, so that the distal end (50) of the core segment (30) first 
enters the lumen (34) of the guide wire. The core segment (30) provides rigidity to 
the guide wire (14). The core segment (30) is slightly smaller in width than the 
lumen (34) of the guide wire (14) so as to allow the advancement of the core 
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segment (30) within the lumen (34) of the guide wire (14), but must be of 
sufficient width so as to not allow seepage of fluid around the core segment (34), 
when the core segment (34) is properly sealed within the lumen (34) of the guide 
wire (14) by a sealing mechanism. Such sealing may be accomplished by a variety 
of means. 

The core segment (34) may be fitted with a plurality of rings (32), which 
attach around the core segment, or the core segment may be covered at its distal 
end portion with a layer of sealing material, the rings (32) or the sealing material, 
being made of silicone or other appropriate material, such as TEFLON (tm), to 
provide a watertight seal of the core segment (34) with the inner wall (15) of the 
guide wire to prevent leakage of fluid around the core segment (30). The core 
segment (30) is inserted within the guide wire (14) so as to seal the guide wire 
(14) in the same way a piston adapts to a cylinder. The core segment (30) is sized 
in dimension such that there is no noticeable gap between the core segment (30) 
and the guide wire (14). If the fitting of the core segment (30) within the lumen 
(34) of the guide wire (14) is not watertight, solution would leak, allowing the 
guide wire balloon (20) to deflate. Therefore, the core segment (30) must be fitted 
within the lumen (34) of the guide wire (14), and such fitting may employ the use 
of seals, rings or the like, so as to be watertight to prevent leakage of fluid around 
the core segment when the core segment (30) is within the guide wire (14). Rings, 
such as those made of TEFLON (tm), silicone or the like, may be inserted into the 
lumen (34) of the guide wire (14) and placed so as to seal the lumen (34) of the 
guide wire (14) against the core segment (30), when the core segment (30) is 
within the guide wire (14). Alternatively, as shown in Fig. 2, rings (32), such as 
those made of TEFLON (tm), silicone or the like, may be placed at the distal end 
(50) of the core segment (30), so that when the core segment (30) is within the 
guide wire (14) there is a watertight seal between the sides of the core segment 
and the inner wall (15) of the guide wire (14). Preferably, two or three rings either 
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within the end of the guide wire (14) or attached to the outside distal end (50) of 
the core segment (30) may be used to accomplish this watertight seal. 
Alternatively, the distal end (50) of the core segment (30) may be covered with, 
silicone or TEFLON (tm) to seal the core segment so that no fluid may leak around 
the core segment (30) when the core segment (30) is positioned within the lumen 
(34) of the guide wire (14). 

Thus, the guide wire (14) has a low profile, because the core segment (30) 
used to inflate and deflate the guide wire balloon (20) is inserted into the lumen 
(34) of the guide wire (14) and therefore, does not increase the profile of the guide 
wire. The guide wire (14) avoids the use of a port for inflation of the guide wire 
balloon (20), as such port is described in the prior art, which port would increase 
the profile of the guide wire. Therefore, coaxial systems can be applied over the 
guide wire (14) of this invention. Typically, balloon catheters and stent delivery 
systems may be applied over the guide wire (14) without having to deflate the 
guide wire balloon. 

The guide wire (14) and core segment (30) may be fitted with a locking 
mechanism to achieve, when needed, an immobilization of the core segment (30) 
in relation to the guide wire (14). Such locking mechanism may be achieved 
without significantly increasing the profile of the guide wire (14). In a preferred 
embodiment of a locking mechanism, the core segment (30) has a very small 
prominent knob (6), preferably made of metal or other biocompatible material, 
which does not extend beyond the outer diameter of the guide wire (14) and 
which is located near the operator end (52) of the core segment (30). In this 
embodiment of the locking mechanism, the guide wire (14) has a narrow groove 
(7), preferably of 3 cm length, which extends longitudinally from the open end (36) 
of the guide wire (14) toward the closed end (24) of the guide wire (14). The 
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groove (7) has a plurality of side housing spaces (8), preferably 3 cm apart, one to 
each other. Preferably, there are two or three side housing spaces (8). Preferably, 
each side housing space (8) is perpendicular to the groove (7) in the guide wire 
(14). The knob (6) fits within a selected side housing space (8). The core segment 
(30) is immobilized at the chosen level by rotating the core segment (30) until the 
knob (6) of the core segment enters the side housing space (6) of the guide wire 
(14), which thereby locks the core segment in its position within the lumen (34) of 
the guide wire (14). 

In use, after the core segment (30) has been inserted into the open end of 
the guide wire and positioned, it may be locked and kept immobilized to keep the 
balloon inflated. The knob (6) of the core segment (30) engages one of the 
housing spaces (8) of the guide wire (14) when the core segment (30) is in its 
locked position within the guide wire (14). The mechanism of locking consists of 
moving the core segment inside the guide wire (14) so as to position the knob (6) 
at the same point in the circumference as the groove (7) of the guide wire. Once 
the knob (6) enters the groove (7), attention is paid to the guide wire balloon (14) 
to determine that it is fully inflated. If the balloon is fully inflated the core segment 
(30) should be locked in position up to the end of the procedure to keep the 
balloon fully inflated. The core is locked within the guide wire by a gentle rotation 
of the core segment (30) to install the knob (6) inside the side housing space (8). 
After the medical procedure is carried out, the core segment (30) is unlocked and 
the guide wire balloon (20) is deflated by reversing the rotation of the core 
segment (30) to release the knob (6) of the core segment from the housing space 
(8) of the guide wire (14). Thus, the guide wire balloon (20) has a first 
configuration of reduced size in its uninflated state and a second configuration of 
expanded size in its inflated state, the guide wire balloon (20) being expandable 
from its first configuration to it second configuration 
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In use the guide wire balloon (20) is in its uninflated configuration when the 
guide wire (14) with guide wire balloon (20) is introduced into the patient. At the 
appropriate time when the operator chooses to expand the guide wire balloon (20) 
against the vascular duct to occlude the blood flow the guide wire balloon may be 
expanded according to the following actions. In carotid stenting, the guide wire 
may be positioned at the desired location of occlusion, such as in the internal 
carotid artery beyond the stenosis, before the guide wire balloon (20) is inflated. 
The open end (36) of the guide wire (14) is inserted inside the desired solution, 
used to inflate the guide wire balloon, such as a normal saline mixed with non-ionic 
contrast media. Preferably, a solution consisting of 50% normal saline and 50% 
non-ionic contrast media is used. The solution may be kept available inside a basin. 
The core segment (30) is removed from the lumen (34) of the guide wire (14) with 
the open end of the guide wire (14) inserted within the saline/contrast media 
solution. When the core segment (30) is removed it creates a vacuum inside the 
lumen (34) of the guide wire (14) which is then immediately filled by the solution. 
The saline/contrast media solution fills the lumen (34) of the guide wire (14). 
Then, the core segment (30) is gently advanced toward the guide wire balloon (20) 
until the guide wire balloon (20) is fully dilated. The solution flows through the 
orifices (18) of the guide wire (14) into the guide wire balloon (20) to inflate the 
guide wire balloon (20). The guide wire balloon (20) is thus expanded against the 
vascular walls. The core segment (30) may be locked in the guide wire (14) and 
kept in position to maintain the inflation of the guide wire balloon (20) during the 
time needed for the procedure. 

After expansion of the guide wire balloon (20), endovascular procedures, 
such as carotid stenting, may be performed. For example, a catheter, balloon of 
angioplasty, a stent or any other suitable apparatus or instrument may be passed 
by way of a coaxial system over the guide wire (14) to reach the appropriate area 
of the vascular walls for appropriate treatment. 
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Once the procedure is finished and when the expanded guide wire balloon 
(20) is no longer needed in its expanded position, the core segment (30) is 
unlocked and withdrawn from the lumen (34) of the guide wire (14) until the guide 
wire balloon (20) is completely deflated. Thus, the guide wire balloon may be 
returned to its uninflated position by removing the core segment (30) from the 
open end (36) of the guide wire (14). 

In particular, a new method for inflating and deflating a guide wire balloon 
(14), is described below. The operator uses a device of balloon inflation (10), 
wherein a core segment (30) has been inserted into the open end (36) of the guide 
wire (14) and positioned at the closed end (24) of the guide wire (14), and the 
orifices (18) on the guide wire (14) have been covered by a guide wire balloon 
(20). The operator inserts the closed end (24) of the guide wire (14) into the 
patient, by means known in the art, such as percutaneously into the femoral artery 
and then positions the guide wire balloon at the appropriate location of intended 
use in the body. The core segment (30) may be removed from the guide wire (14) 
when the open end (36) of the guide wire (14) is inside a basin full of solution, 
such as normal saline mixed with non-ionic contrast media. When the core 
segment (30) is removed from the lumen (34) of the guide wire (14), it creates a 
vacuum inside the lumen (34) of the guide wire which is filled immediately with 
the solution. Then, the core segment (30) is gently advanced toward the guide 
wire balloon (20) until the guide wire balloon (20) is fully distended. Through a 
locking mechanism the core segment (30) is kept in position during the time 
needed for the procedure. Coaxial systems, such as balloon catheter and stent 
delivery systems, may be applied over the guide wire (14) without deflating the 
guide wire balloon (20). After the procedure which may generate emboli, is 
completed, the core segment (30) is unlocked and retrieved and the guide wire 
balloon (20) is thereby deflated. 
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In alternative embodiments of the invention, the methods and apparatus can 
be used in other procedures and repairs of the anatomy, where there is a need to 
inflate an occlusion balloon to protect against dangerous emboli. In such 
procedures, the convenient method and apparatus for the inflation and deflation of 
a balloon may be likewise be useful. 

Reference is further made to supplementary Appendix A, which has 
additional pages of specification and drawings therein. 

Having described this invention with respect to its preferred embodiments, it 
is to be understood that the description is not meant as a limitation since further 
variations or modifications may be apparent or may suggest themselves to those 
skilled in the art. It is intended that the present application cover such variations 
and modifications as fall within the scope of the appended claims. 



13 



WO 00/56391 



PCT/US00/07785 



O 
5—1 

o 
o 

<D 



0£) 

o 
o 



§ c2 
5 8 

o ° 



<+4 

© 
e 
o 



q s 



MS 

M 

liS 

iflP 



IP 



5 s ^ 

.a * ^ 3 

*" O CD 

gJ o on 



CD O 

> ^ 
CD 

CD 

o c/3 

W 



O • «-* ' 

O ca> 

^ CD 

a o 

T3) O 

, 1 4-> 

• 



CD 



O 



IPS 



PQ 



o o 

^ o 

-a — « 

£ O 

CD +-» 

J-i CD 



/ 



5j " • 

o -3 g 

<D M £ 

rC3 ^ 

03 ^ d 

- > S 

o g 

o .5 

•* £ & 

P CD ^ 

O £j CD 

CD 

O (D 

w ,o "5 



o 

a 5 * 

«- <D ^. 

^ <D 
t— 1 oo +2 



V XiaNSddV 



14 



WO 00/56391 



PCT/USOO/07785 




00iM 

111 

^^^^^ 

ail 



mm 



• <-< «r« 
0> 



O 
O 



o 



3 qH 



o 



o 
o 



P-i O tin 



15 



WO 00/56391 



PCT/USOO/07785 



+-> 
ti— i 
O 

C3 



o 



Vh «— i 

U CD 
1) 

'— ■ ,— i 

g 



4— > 

CO 



bp £ 

O +"* 

O 



O 



v-« 
O 
o 

CD 

O N 

-f— ' • r-l 

.3 o 

co r< 

5 .§ 



O 



co 
O 





o 

5-1 

o 

cd 



> 
O 

o 



0) 
V-i 



co 
O 

cd 

CO 



cd b£) 

, n • >— t 
•T; co 



O 



O M d 



17 



WO 00/56391 



PCT/US00/07785 




\-< 
O 
O 

■a 

<+-< 
o 

a 



50 

G 
• r— ( 

CO 

<D O 

^ r c3 > 

O «D* 



^3 
o 

o 

C 

<D 
O 



Dh O 
O £ 



CD 



X X 



o 

O o 

^ °° 
52 bO 



O <d 



.55 o 



18 



WO 00/56391 



PCT/US00/07785 



1* 

£ B 

S ° 

o o 




Ch '"oo s 

O <D 

•«-H r— < 

^ • r-i 

2 

G CD 

oo C CD 

•rH -i-l c/} 

^ ^ 00 

< 00 £ 

CD ^ 



b0 

^ ^ ^ 
'w C <D 



19 



WO 00/56391 



PCT/US00/07785 



G 



g 
o 

CO 

cd 

r* 

G 
O 



O 



CO 

O 

Oh 



o 

<D 
» 

O 
r-! 



r-} 

O 
S3 



CD G3 
> G -t-S 
" Oh G 



O u G 
<D 3 .S3 

^ r& H O co 



C3 W K 

w ft 8 




13 
G 



j4r 

T3 o 
CD ^ <L> 

CD J 3 ' 
> <D 



CD O 
^ CD 
co 



O 



CD 



CO 



Q o Jd .5 w> £ 

/ 







CD 






r-j 








CO 




C4-( 




CD 


O 


G 


,G 


G 


• T— < 




o 


G 




recti 


o 


o 


-4— > 


1 


• i— i 



CD 

O 
o 



~7 



XXX 



20 



WO 00/56391 



PCT/US00/07785 



S-i 





t3 



co 



co 

PQ 



S 42 - 

> 5 

<D O 
CO Q 

g co -O 

^ d 
<U <-! _ 

^ S 5=5 

^ D 



a > & 
o o 

q as 



§ 5=3 



o 

g 

o 

a 

i-t- 



O O 



o 



•r-J O 

cti CO 



<! PQ 



21 



WO 00/56391 PCT/US00/07785 



5— ( Cj-j 



.© o 



as 

b0 > 

s ° 

U a 



O 
• r-i C 

.5 ^ 
•a -° 

•+-> 



04 



PQ 




22 



WO 00/56391 



PCT/US00/07785 



CO 

§> 

• 1— < 

PL, 








a 








o 








inflat 


o 


for 


lof 


alio 




>va 




<D 


.a 


remo 




rj 
+-> 








CO 


a 


O 



23 



WO 00/56391 



PCT/US00/07785 



<D 
-t-> 
CJ 



<D 



t3 



^ 

rj cd 

O 



Qh ^ ^ 

c3 cd £5 cd 



(D 

CD 
O 



«» 8 £ 

a bO M 
p <D G 

cd _ Q< 

o 

cd co ^ 






< 



CD 



toO 

» i— t 

co O 
O 

c+h -y 
O w 

s 2 

CD O 
£ too 

© .a 

cd 

c3 .3 

—I i 

<D 



<D 
Vh 
O 
O 

CD 

43 

H 

•7T 



CD 

> 
CD 
i-i 



CD 

a 



24 



WO 00/56391 



PCT/US00/07785 



O 

o 



o 

a 



O 

<D CO 

CO £ 

O O ^ 

3 cd <D 

<D ^ 



a 

CO 
S 

O & 



CO • i— I 



O 

- » W 



}-t 

O 
O 



Pi 

6 




25 



WO 00/56391 PC77US00/07785 



PL. 




> w rt i 

SI* 



T3 

o 

cS <i> 
g J 

s ^ 



26 



WO 00/56391 



PCT/US00/07785 



CLAIMS 

1 . A device for inflating and deflating a guide wire balloon, said device 
comprising: 

a) a guide wire comprising a lumen, an orifice extending from the exterior of 
said guide wire to said lumen, and two ends, said two ends comprising a 
closed end and an open end, 

b) a guide wire balloon located on said guide wire in communication with 
said orifice, said guide wire balloon being inflatable, and 

c) a core segment located within said lumen of said guide wire, said core 
segment being removed from said lumen of said guide wire, whereby a 
vacuum is created in said lumen allowing the inflation of said guide wire 
balloon. 

2. A device for inflating and deflating a guide wire balloon, as claimed in Claim 
1 , further comprising: 

said guide wire balloon being inflatable by a solution, whereby said core 
segment is removed from said lumen of said guide wire while said open end 
of said guide wire is in said solution, and then said core segment is 
advanced in said lumen toward said guide wire balloon. 
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A device for inflating and deflating a guide wire balloon, as claimed in Claim 
1, further comprising a plurality of said orifices. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
2, further comprising a plurality of said orifices. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
1 , further comprising a locking mechanism, whereby the core segment may 
be locked in a fixed position within the lumen of said guide wire to maintain 
the inflation of said guide wire balloon. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
2, further comprising a locking mechanism, whereby the core segment may 
be locked in a fixed position within the lumen of said guide wire to maintain 
the inflation of said guide wire balloon. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
3, further comprising a locking mechanism, whereby the core segment may 
be locked in a fixed position within the lumen of said guide wire to maintain 
the inflation of said guide wire balloon. 
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A device for inflating and deflating a guide wire balloon, as claimed in Claim 
5, wherein said locking mechanism is situated within the lumen of the guide 
wire such that the profile of the guide wire is not increased in size. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
6, wherein said locking mechanism is situated within the lumen of the guide 
wire such that the profile of the guide wire is not increased in size. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
1 , wherein a coaxial system may be advanced over said guide wire without 
deflating said guide wire balloon. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 

2, wherein a coaxial system may be advanced over said guide wire without 
deflating said guide wire balloon. 

A device for inflating and deflating a guide wire balloon, as claimed in Claim 

3, wherein a coaxial system may be advanced over said guide wire without 
deflating said guide wire balloon. 



29 



WO 00/56391 



PCT/US00/07785 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
4, wherein a coaxial system may be advanced over said guide wire without 
deflating said guide wire balloon. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
5, wherein a coaxial system may be advanced over said guide wire without 
deflating said guide wire balloon. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
1, wherein said locking mechanism further comprises: 

a) said guide wire having a groove reaching from the free end of the guide 
wire longitudinally, and said guide wire having a side housing space 
perpendicular to said groove, and 

b) said core segment having a knob which may enter said housing space and 
thereby lock the core segment to the guide wire. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
2, wherein said locking mechanism further comprises: 

a) said guide wire having a groove reaching from the free end of the guide 
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wire longitudinally, and said guide wire having a side housing space 
perpendicular to said groove, and 

b) said core segment having a knob which may enter said housing space and 
thereby lock the core segment to the guide wire. 

A device for inflating and deflating a guide wire balloon, as claimed in Claim 
3, wherein said locking mechanism further comprises: 

a) said guide wire having a groove reaching from the free end of the guide 
wire longitudinally, and said guide wire having a side housing space 
perpendicular to said groove, and 

b) said core segment having a knob which may enter said housing space and 
thereby lock the core segment to the guide wire. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 
3, wherein said locking mechanism further comprises: 

a) said guide wire having a groove reaching from the free end of the guide 
wire longitudinally, and said guide wire having a side housing space 
perpendicular to said groove, and 

b) said core segment having a knob which may enter said housing space and 
thereby lock the core segment to the guide wire. 
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19. A device for inflating and deflating a guide wire balloon, as claimed in Claim 

4, wherein said locking mechanism further comprises: 

a) said guide wire having a groove reaching from the free end of the guide 
wire longitudinally, and said guide wire having a side housing space 
perpendicular to said groove, and 

b) said core segment having a knob which may enter said housing space and 
thereby lock the core segment to the guide wire. 

20. A device for inflating and deflating a guide wire balloon, as claimed in Claim 
15, further comprising a plurality of said housing spaces. 

21 . A device for inflating and deflating a guide wire balloon, as claimed in Claim 

5, further comprising a sealing mechanism, which prevents the leakage of 
any fluid around the core segment when the core segment is situated within 
the guide wire. 



22. A device for inflating and deflating a guide wire balloon, as claimed in Claim 
7, further comprising a sealing mechanism, which prevents the leakage of 
any fluid around the core segment when the core segment is situated within 
the guide wire. 
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A device for inflating and deflating a guide wire balloon, as claimed in Claim 
19, further comprising a sealing mechanism, which prevents the leakage of 
any fluid around the core segment when the core segment is situated within 
the guide wire. 



A device for inflating and deflating a guide wire balloon, as claimed in Claim 

22, wherein said sealing mechanism comprises a plurality of rings attached 
around the core segment. 

A device for inflating and deflating a guide wire balloon, as claimed in Claim 

23, wherein said sealing mechanism comprises a layer of silicone attached 
around the distal end portion of the core segment to prevent leakage of any 
fluid around the core segment. 

A method for inflating and deflating a guide wire balloon, comprising the 
steps of: 

(a) inserting a closed end of a guide wire, comprising a lumen and a 
guide wire balloon located on said guide wire, and a core segment 
located within the lumen of said guide wire into a vessel and situating 
said guide wire balloon at the position of intended use; 

(b) inserting an open end of said guide wire into a solution; 
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(c) removing the core segment from the lumen of the guide wire when 
the open end of the guide wire is inside the solution, whereby the 
solution moves into the lumen of the guide wire; and 

(d) advancement of the core segment toward the guide wire balloon until 
the guide wire balloon is inflated. 

A method for inflating and deflating a guide wire balloon, as in Claim 26, 
further comprising the step of: 

(a) locking the core segment within the guide wire to maintain the inflation 
of the guide wire balloon. 

A method for inflating and deflating a guide wire balloon, as in Claim 27, 
further comprising the step of: 

(a) then unlocking the core segment within the guide wire and withdrawing 
the core segment from the lumen of the guide wire to allow the deflation of 
the guide wire balloon. 

A method for inflating and deflating a guide wire balloon, as in Claim 26, 
further comprising the step of: 

a) employing a coaxial system over the guide wire without deflating the 
guide wire balloon. 
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